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Background: Psychological distress (e.g., depression and anxiety) has been regarded as the main cause of leaving
work for people living with HIV/AIDS (PLWHA) in workplaces. This study aims to explore the associations of
functional social support (FSS) and psychological capital (PC) with depressive and anxiety symptoms among PLWHA
employed full-time.
Methods: This cross-sectional study was performed in Liaoning, China, during the period of December 2010–April
2011. The Center for Epidemiologic Studies Depression Scale, the Zung Self-Rating Anxiety Scale, the Duke-UNC
Functional Social Support Questionnaire, and the Psychological Capital Questionnaire were completed by PLWHA
employed full-time. Structural equation modeling was used to test the proposed relationships between variables.
Asymptotic and resampling strategies were performed to explore the mediating roles of PC and its components
(self-efficacy, hope, optimism, resilience).
Results: Of 320 participants surveyed, 66.3% had depressive symptoms, and 45.6% had anxiety symptoms.
Significant negative associations of FSS and PC with depressive and anxiety symptoms were revealed. PC
(a*b = −0.209, BCa 95% CI: -0.293, -0.137, p < 0.05), hope (a*b = −0.103, BCa 95% CI: -0.192, -0.034, p < 0.05), and
optimism (a*b = −0.047, BCa 95% CI: -0.106, -0.008, p < 0.05) significantly mediated the association between FSS
and depressive symptoms. PC (a*b = −0.151, BCa 95% CI: -0.224, -0.095, p < 0.05) and self-efficacy (a*b = −0.080, BCa
95% CI: -0.158, -0.012, p < 0.05) significantly mediated the FSS-anxiety symptoms association.
Conclusions: FSS and PC could help reduce depressive and anxiety symptoms among PLWHA employed full-time.
PC fully mediates the associations of FSS with depressive and anxiety symptoms. In addition to enhancing FSS, PC
development could be included in the prevention and treatment strategies for depressive and anxiety symptoms
targeted at PLWHA employed full-time.
Keywords: People living with HIV/AIDS, Employed full-time, Depressive symptoms, Anxiety symptoms, Psychological
capital, Functional social supportBackground
The expanding access to combination antiretroviral ther-
apy (cART) for people living with HIV/AIDS (PLWHA)
worldwide has delayed disease progression and decreased
morbidity and mortality [1,2]. Improved disease manage-
ment via cART may also contribute positive psychosocial
benefits like permitting PLWHA to remain in the* Correspondence: liewang@mail.cmu.edu.cn
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reproduction in any medium, provided the orworkforce. Researchers around the globe have raised con-
cerns about the issue of employment because of the
substantial benefits of employment for PLWHA [3-6].
Employment is an integral component of health well. It is
a very important source of self-esteem, life satisfaction,
and personal identity. The normalizing function of em-
ployment can help PLWHA replace the patient identity
[4]. PLWHA who worked reported significantly better
quality of life compared with their unemployment coun-
terparts [3,5]. However, although the improved disease
management offers the possibility of employment, theThis is an open access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
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worldwide. Currently reported unemployment rates are
23–65% across countries [7]. Predictors of unemploy-
ment among PLWHA include physical, mental, and
socio-demographic factors. However, the main cause of
work cessation is psychological distress, not the direct
effect of HIV illness on physical symptoms or AIDS-
defining conditions [8]. In addition, although the high
levels of interest in returning to work have been found
among PLWHA, it appears that relatively few who have
stopped working actually return to work mainly because
of the psychological obstacles [4]. It would be practical to
ameliorate the employment status of PLWHA through
combating their psychological distress in workplaces.
The major causes of psychological distress are depres-
sion and anxiety among PLWHA, with studies from
different countries reporting the prevalence of depres-
sion or depressive symptoms form 14% to 47% [9-13]
and anxiety from 13% to 80% [14,15]. Social and psycho-
logical factors are included in the multi-factorial aeti-
ology of depression and anxiety in PLWHA [13,16].
The positive effect of social support on reducing psy-
chological distress among PLWHA has been widely con-
firmed by both cross-sectional and longitudinal studies
[17-19]. Social support can be divided into two types in
terms of structural support or functional support [20].
Structural social support refers to social network, whereas
functional social support (FSS) pertains to the specific
functions that could be provided by members in the social
network, such as the emotional, tangible, informational,
and companionship support. FSS seems to be more rele-
vant to PLWHA than structural social support [21]. To
our knowledge, the roles of FSS on depression and anxiety
have not been explored in employed PLWHA.
In addition, social support as an external positive re-
source could play its role effectively when some neces-
sary internal resources exist simultaneously. Therefore,
it is also important to give full consideration to the psy-
chological capacities of employed PLWHA for combat-
ing depression and anxiety. Psychological capital (PC) is
advocated for “the study and application of positively
oriented human resource strengths and psychological
capacities” [22]. PC is a higher-order core construct and
consists of four state-like psychological resources (self-
efficacy, hope, optimism, and resilience), which can be
measured and developed. Self-efficacy is a positive belief
in one’s abilities to succeed at challenging tasks; hope is
a positive motivational state directing perseverance to-
wards desired goals and pathways for success; resilience
is a positive capacity to bounce back from (and beyond)
failure to attain success; optimism is a positive explana-
tory style regarding self-attribution for success [23]. PC
can improve employees’ performance, satisfaction, and
well-being in workplaces. And it could also be used as apositive resource for combating employees’ stress symp-
toms, burnout, and depressive symptoms [24-26]. More-
over, PC has a significant mediating role on the relation
between supportive organizational climate and work per-
formance [27]. Our previous study reported that PC me-
diated the association between occupational stress and
depressive symptoms among Chinese physicians [25]. To
our knowledge, the associations of PC with depressive and
anxiety symptoms, the potential effect of FSS on PC, and
whether or not PC mediates the associations of FSS with
depressive and anxiety symptoms have not been examined
among employed PLWHA yet. Therefore, more research
that exclusively targets employed PLWHA and examines
how FSS could affect their depressive and anxiety symp-
toms through PC is urgently needed.
In light of the above concerns, the aims of the present
study are to explore the associations of FSS, PC and its
components (self-efficacy, hope, optimism, resilience) with
depressive and anxiety symptoms, and to examine the me-
diating roles of PC and its components (self-efficacy, hope,
optimism, resilience) among employed PLWHA. We hy-
pothesized that greater levels of FSS perceived by employed
PLWHA were associated with lower levels of depressive
and anxiety symptoms, and the associations were mediated
by PC and its components (self-efficacy, hope, optimism,
resilience).
Methods
Study design and sample
The present cross-sectional survey was conducted in
Liaoning Province (population 43 million), China, during
the period of December 2010–April 2011. In China,
PLWHA will be registered with their provincial Centers
for Disease Control and Prevention (CDC) once diag-
nosed. All registered PLWHA visit their provincial CDCs
every three months for health examinations and free treat-
ments, if necessary. Thus, it is appropriate to conduct this
study in the provincial CDC. Study population was com-
posed of PLWHA who were registered in Liaoning Pro-
vincial CDC by November 30, 2010 and met the inclusion
criteria: (1) HIV-seropositive, (2) full-time employment,
(3) age 18–60 years, and (4) CD4 cell count was per-
formed. The HIV/AIDS healthcare workers from Liaoning
Provincial CDC served as our investigators after an inves-
tigation techniques training that had been completed by
the experts from School of Public Health, China Medical
University. PLWHA were excluded if they had a cognitive
impairment that was identified by investigators. A total of
360 PLWHA met inclusion criteria and agreed to partici-
pate in this study. The neurocognitive statuses of all par-
ticipants were adequate to complete the investigation.
Self-administered questionnaires were directly distributed
to these sampled PLWHA after obtaining written in-
formed consent concerning the conduct of this survey
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trol measures to avoid possible bias. Each participant was
given the questionnaires to complete in a private place.
Investigators were only responsible for distributing, re-
trieving, and managing the questionnaires. There was no
interference caused by investigators in the process of com-
pleting the questionnaires. Moreover, investigators were
able to provide explanation without inducement for any
unclear questionnaire items on the spot to avoid any error
and ensure data quality. The investigation was supervised
and coordinated by a supervisor who carried out the ques-
tionnaire checking to avoid any error, and then signed
each valid questionnaire. Missing data concerning any
item within questionnaires was excluded from the final
analysis. Complete responses were obtained from 320 in-
dividuals (response rate: 88.9%). The study protocol was
approved by the Committee on Human Experimentation
of China Medical University and Liaoning Provincial
CDC, and the study procedures were in accordance with
ethical standards.
Measures
Depressive symptoms were measured with the Chinese
version of the Center for Epidemiologic Studies Depres-
sion Scale (CES-D) [28,29]. The CES-D scale is consisted
of 20 items, and each item contains four options that de-
scribe how often the respondents had each feeling in the
past week, ranging from 0 ‘rarely or none of the time
(less than 1 day)’ to 3 ‘most or all of the time (5 to 7 days)’.
The summed score ranges from 0 to 60, with higher score
indicating more depressive symptoms. The presence of
depressive symptoms was defined as a CES-D score ≥ 16.
The Cronbach’s alpha of the CES-D scale was 0.92 in the
present study.
Anxiety symptoms were assessed with the Chinese ver-
sion of the Zung Self-Rating Anxiety Scale (SAS) [30]. It
is composed of 20 questions with four possible responses:
(1) never, (2) rarely/sometimes, (3) frequently, and (4) al-
ways. The raw score was standardized according to the
formula: standard score = int (1.25* raw score). Higher
score denotes more serious anxiety symptoms. The pres-
ence of anxiety symptoms was defined as a SAS standard
score ≥ 50. In this study, the Cronbach’s alpha for the
Zung SAS was 0.86.
FSS was measured using the Chinese version of the
Duke-UNC Functional Social Support Questionnaire
(FSSQ) [31]. It consists of 8 five-category Likert-format
items to measure an individual’s perception of social
support network. The higher average score reflects bet-
ter perceived FSS. In this study, the Cronbach’s alpha
for the FSSQ was 0.90.
PC was measured using the Chinese version of the 24-
item Psychological Capital Questionnaire (PCQ) [23].
The PCQ consists of four subscales: self-efficacy, hope,resilience, and optimism. Each subscale has 6 items, and
each item has six responses with categories ranging from
1 ‘strongly disagree’ to 6 ‘strongly agree’. The average
score of each subscale was calculated. Because the four
psychological resources have a synergistic effect [27], the
average score of the total scale was calculated to get a
composite PC, with higher scores indicating more PC
value. Cronbach’s alpha for self-efficacy, hope, resilience,
and optimism scales in the current sample was 0.91,
0.89, 0.89, and 0.83, respectively. For the total scale, the
Cronbach’s alpha was 0.96.
Demographic information regarding age, gender, martial
status, education, occupation, and monthly income (RMB)
were obtained. Marital status was categorized as single/
widowed/divorced or married/cohabitation. Education was
categorized as high school or lower and junior college or
higher. Occupation was divided into company staff, com-
mercial service personnel, and industrial workers. Monthly
income was divided into ≤ 2000 and > 2000 yuan groups.
All HIV infections reported in Liaoning Province were
due to HIV type 1 (HIV-1) strains in this study. Disease
information regarding months since HIV-seropositive,
most recent CD4 cell count (cells/μL), route of HIV infec-
tion, and cART treatment were obtained. Additionally,
most recent CD4 cell count was divided into four groups:
minimum (< 200 cells/μL), low (200 to 349 cells/μL),
moderate (350 to 499 cells/μL), and high (≥ 500 cells/μL).
The route of HIV infection was categorized as sexual or
non-sexual. cART treatment was categorized as treated
and untreated.
Statistical analysis
Group differences in continuous variables were examined
by t-tests and one-way ANOVAs. Pearson’s or Spearman’s
correlation analysis was used appropriately to examine
correlations among continuous variables. The associations
of FSS with depressive and anxiety symptoms were exam-
ined using regression analysis. Structural equation model-
ing was used to test proposed linkages between variables
using maximum likelihood estimation from the sample
covariance matrix. In these models, depressive and anxiety
symptoms were modeled as dependent variables, FSS as
independent variable, and PC and its four components as
mediators. Criteria used to assess the structural model in-
cluded the χ2/df, goodness of fit index (GFI), comparative
fix index (CFI), Tucker-Lewis index (TLI), and root mean
square error of approximation (RMSEA). χ2/df < 3, GFI,
CFI, and TLI > 0.90, and RMSEA < 0.08 indicate an ad-
equate fit of the data to the model. If there was a reduc-
tion in the size of direct path coefficients of FSS on
depressive and anxiety symptoms or a disappearance of
statistical significance when the mediators were added in
models, the possibility of mediation was speculated. Then,
we used the asymptotic and resampling (bootstrapping)
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PC and its four components on the associations of FSS
with depressive and anxiety symptoms, respectively [32].
Bootstrapping is an increasingly popular non-parametric
method of testing mediation effect. It provides a power-
ful and reasonable method of obtaining confidence
interval (CI) for mediation effect under most conditions.
The bootstrap estimate was based on 5000 bootstrap
samples. A bias-corrected and accelerated 95% CI (BCa
95% CI) for each a*b product was investigated. A BCa
95% CI excluding 0 indicates a significant mediating
role. SPSS for Windows (Ver. 13.0) and AMOS (Ver.
6.0) were used to estimate model parameters. Statistical
significance was defined as p < 0.05 (two-tailed). All
study variables were standardized (i.e., subtracting the
mean and dividing by the standard deviation) before
analysis to account for differences in scale scores.
Results
Participant characteristics and distributions of model
variables in categorical items
Participant characteristics and distributions of model
variables in categorical items are presented in Table 1.
Among our subjects, 93.1% of participants were men.
Men reported lower depressive symptoms (t = −2.59, p =
0.010) and anxiety symptoms (t = −2.43, p = 0.016) than
women. In this study, the overall prevalence of depressive
and anxiety symptoms were 66.3% and 45.6%, respectively.
For men, 64.4% had depressive symptoms, and 44.0% re-
ported anxiety symptoms. For women, the prevalence of
depressive and anxiety symptoms were 90.9% and 68.2%,
respectively. Women reported significantly higher preva-
lence of depressive and anxiety symptoms than men (χ2 =
6.43 and 4.85, p = 0.011 and 0.028, respectively). The
percentage of employed PLWHA with junior college or
higher education was 38.8%, and 42.8% of our subjects
earned a monthly income of more than 2000 (yuan).
Participants with a junior college or higher education re-
ported lower anxiety symptoms (t = −2.11, p = 0.036), and
higher levels of PC (t = 2.38, p = 0.018) and self-efficacy
(t = 2.55, p = 0.011) than those with a high school or lower
education. Monthly income had significant influence on
all model variables in our participants. The participants
who were being treated with cART (31.6%) reported lower
self-efficacy (t = −2.77, p = 0.036), resilience (t = −2.29, p =
0.023), optimism (t = −3.49, p = 0.001), and PC (t = −2.67,
p = 0.008) than those untreated with cART. In addition,
marital status, occupation, CD4 cell count, and the route
of HIV infection were not related to any model variables
in this study.
Correlations between continuous variables
Correlations between continuous variables are presented in
Table 2. Depressive and anxiety symptoms were negativelycorrelated with FSS, PC, self-efficacy, hope, resilience, and
optimism. FSS was positively correlated with PC and its
components. The average age of the sample was 36.91 years
(SD = 9.77). The mean of months since HIV-seropositive
was 26.39 (SD = 20.76). Self-efficacy was negatively corre-
lated with age, and optimism was negatively correlated
with months since HIV-seropositive. There were also no
significant correlations of CD4 cell count with dependent
variables and mediators. Given the significant influence of
age, gender, education, monthly income, cART treatment,
and months since HIV-seropositive on dependent variables
and mediators, they were modeled as covariates in subse-
quent analyses.
Associations of functional social support with depressive
and anxiety symptoms
Regression analysis revealed significantly negative asso-
ciations of FSS with depressive symptoms (β = −0.29,
p < 0.001, R2 = 0.13) and anxiety symptoms (β = −0.23,
p < 0.001, R2 = 0.09).
Mediating role of psychological capital on the
associations of functional social support with depressive
and anxiety symptoms
The indirect pathways of FSS with depressive and anxiety
symptoms through PC are illustrated in Figure 1. Given
that depressive and anxiety symptoms were highly corre-
lated with each other, the correlation between the respect-
ive residues was estimated in the model. The effects of
covariates (age, gender, education, monthly income, cART
treatment, and months since HIV-seropositive) were
checked in the model simultaneously. This model had
good fit with the data (χ2/df = 21.12/18 = 1.17, p = 0.273,
GFI = 0.985, CFI = 0.995, TLI = 0.989, and RMSEA =
0.023). Overall, the model explained 38% of the variance
in depressive symptoms and 22% of the variance in
anxiety symptoms. The direct path coefficients of FSS
with depressive and anxiety symptoms were no longer
significant when PC was modeled as a mediator. The
bias-corrected and accelerated bootstrap test indicated
that PC significantly mediated the associations of
FSS with depressive symptoms (a*b = −0.209, BCa 95%
CI:-0.293, -0.137) and anxiety symptoms (a*b = −0.151,
BCa 95% CI: -0.224, -0.095).
The indirect pathways of FSS with depressive and anx-
iety symptoms through the four components of PC are
depicted in Figure 2. The correlation between the re-
spective residuals of depressive and anxiety symptoms
and the correlations among the respective residuals of
self efficacy, hope, resilience, and optimism were esti-
mated in the model. The effects of covariates (age, gen-
der, education, monthly income, cART treatment, and
months since HIV-seropositive) were also checked in the
model simultaneously. This model also had good fit with
Table 1 Participant characteristics and the distributions of model variables in categorical items




Characteristics (%) Mean Mean Mean Mean Mean Mean Mean Mean
(SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD)
Gender
Men 298 (93.1) 3.11 (0.95) 4.27 (0.80) 4.20 (0.94) 4.17 (0.95) 4.31 (0.89) 4.42 (0.88) 20.41 (11.08) 47.33 (11.20)




220 (68.8) 3.03 (0.94) 4.29 (0.78) 4.22 (0.87) 4.17 (0.93) 4.30 (0.88) 4.45 (0.85) 20.46 (11.22) 47.61 (11.75)
Married/cohabitation 100 (31.3) 3.23 (0.96) 4.24 (0.89) 4.12 (1.12) 4.19 (1.01) 4.31 (0.93) 4.33 (0.93) 21.70 (10.72) 48.04 (10.64)
Education
High school or lower 196 (61.3) 3.02 (0.98) 4.19 (0.87) 4.10 (1.06) 4.09 (1.00) 4.23 (0.95) 4.34 (0.95) 21.50 (11.46) 48.81* (11.94)
Junior college or
higher
124 (38.8) 3.21 (0.90) 4.40* (0.68) 4.35* (0.74) 4.30 (0.87) 4.42 (0.79) 4.52 (0.74) 19.81 (10.36) 46.06 (10.32)
Occupation
Company staff 90 (28.1) 3.28 (0.84) 4.41 (0.71) 4.30 (0.76) 4.31 (0.93) 4.45 (0.85) 4.59 (0.75) 19.59 (11.68) 45.42 (11.67)
Commercial service
personnel
129 (40.3) 3.07 (0.92) 4.25 (0.82) 4.23 (1.01) 4.15 (0.93) 4.30 (0.85) 4.32 (0.94) 20.84 (10.88) 48.62 (11.84)
Industrial workers 101 (31.6) 2.98 (1.07) 4.17 (0.87) 4.05 (1.03) 4.08 (1.00) 4.19 (0.98) 4.36 (0.90) 21.97 (10.72) 48.70 (10.36)
Monthly income (RMB)
≤ 2000 (yuan) 183 (57.2) 2.97 (0.98) 4.15 (0.81) 4.10 (0.97) 4.03 (0.93) 4.17 (0.90) 4.31 (0.90) 22.10* (11.72) 48.94* (12.22)
> 2000 (yuan) 137 (42.8) 3.26** (0.89) 4.43** (0.78) 4.23* (0.92) 4.37** (0.95) 4.48** (0.86) 4.54* (0.83) 19.17 (9.93) 46.15 (10.02)
Route of HIV infection
Sexual 290 (90.6) 3.10 (0.95) 4.29 (0.82) 4.20 (0.95) 4.20 (0.96) 4.32 (0.91) 4.43 (0.83) 20.60 (11.01) 47.37 (11.37)
Non-sexual 30 (9.4) 3.02 (1.01) 4.10 (0.67) 4.10 (0.99) 3.96 (0.83) 4.16 (0.69) 4.18 (0.62) 23.27 (11.51) 51.40 (11.25)
CD4 cell count (cells/μL)
Minimum (< 200) 31 (9.7) 3.12 (0.98) 4.33 (0.86) 4.11 (0.95) 4.34 (1.01) 4.32 (1.06) 4.55 (0.75) 19.68 (12.86) 47.65 (12.18)
Low (200 to 349) 72 (22.5) 3.03 (0.91) 4.09 (0.85) 4.11 (0.93) 3.95 (0.93) 4.11 (0.97) 4.21 (0.97) 22.21 (11.95) 48.46 (12.05)
Moderate
(350 to 499)
79 (24.7) 3.04 (1.01) 4.31 (0.82) 4.17 (1.03) 4.23 (1.00) 4.36 (0.84) 4.47 (0.82) 21.78 (10.98) 49.42 (11.15)
High (≥ 500) 138 (43.1) 3.16 (0.94) 4.33 (0.77) 4.27 (0.93) 4.22 (0.92) 4.37 (0.84) 4.45 (0.88) 19.86 (10.17) 46.44 (10.98)
cART treatment
Treated 101 (31.6) 3.14 (0.97) 4.08 (0.92) 3.98 (0.99) 4.06 (1.00) 4.12 (1.03) 4.16 (0.99) 22.56 (11.32) 48.81 (10.94)
Untreated 219 (68.4) 3.08 (0.94) 4.36** (0.74) 4.29** (0.92) 4.23 (0.93) 4.39* (0.81) 4.53** (0.80) 20.06 (10.88) 47.26 (11.60)
FSS, functional social support; PC, psychological capital.
*p < 0.05, **p < 0.01.
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CFI = 0.985, TLI = 0.958, and RMSEA = 0.053). The path
coefficients from FSS to the four components of PC
reached statistical significance. The path coefficients from
self-efficacy, hope, and optimism to depressive symptoms
were significant. The bias-corrected and accelerated boot-
strap tests revealed significant mediating roles of hope
(a*b = −0.103, BCa 95% CI: -0.192, -0.034) and optimism
(a*b = −0.047, BCa 95% CI: -0.106, -0.008) on the associ-
ation between FSS and depressive symptoms. Although
self-efficacy appeared to be mediating the associationbecause of the significant paths, the test was not signi-
ficant (a*b = −0.055, BCa 95% CI: -0.120, 0.004). In
addition, the path coefficients from self-efficacy and op-
timism to anxiety symptoms reached significance. The
bias-corrected and accelerated bootstrap test supported
a significant mediating role of self-efficacy (a*b = −0.080,
BCa 95% CI: -0.158, -0.012) on the association between
FSS and anxiety symptoms. Optimism also appeared to be
mediating the FSS-anxiety symptoms association because
of the significant paths, but the test was not significant
(a*b = −0.045, BCa 95% CI: -0.099, 0.004).
Table 2 Correlations between continuous variables
Variables Mean (SD) 1 2 3 4 5 6 7 8
1. FSS 3.10 (0.95) 1.00
2. PC 4.30 (0.82) 0.38** 1.00
3. Self-efficacy 4.30 (0.82) 0.37** 0.87** 1.00
4. Hope 4.17 (0.95) 0.38** 0.91** 0.74** 1.00
5. Resilience 4.31 (0.90) 0.30** 0.89** 0.68** 0.76** 1.00
6. Optimism 4.41 (0.88) 0.26** 0.85** 0.61** 0.71** 0.70** 1.00
7. Depressive symptoms 20.85 (11.07) −0.31** −0.59** −0.49** −0.57** −0.50** −0.51** 1.00
8. Anxiety symptoms 47.75 (11.40) −0.26** −0.44** −0.39** −0.39** −0.38** −0.39** 0.79** 1.00
9. Age 36.91 (9.77) −0.08 −0.09 −0.12* −0.06 −0.07 −0.05 0.11 0.08
10. Months since HIV-seropositive 26.39 (20.76) −0.06 −0.08 −0.03 −0.07 −0.07 −0.11* 0.07 0.08
11. CD4 cell count (cells/μL) 478.23 (246.58) −0.01 0.04 0.05 0.01 0.06 0.01 −0.06 −0.04
FSS, functional social support; PC, psychological capital.
*p < 0.05, **p < 0.01.
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Overall, PLWHA employed full-time suffered seriously
from depressive and anxiety symptoms. Women had sig-
nificantly higher levels of depressive and anxiety symptoms
compared to men. This finding was consistent with previ-
ous studies of PLWHA from different countries [10,33,34].
Women have difficulties in receiving emotional support
that may have deleterious effects on their psychological
well-being [35]. In workplaces, women are more vulnerable
to the effects of occupational stressors on well-being than
men, when there are similar exposure levels in women and
men [36]. Moreover, women generally have higher levels of
caregiving burdens and obligations in family than men in
China. However, women constituted a smaller number of
participants in this study. This could be for many reasons.
There were estimated 780,000 PLWHA across the country
to survive in China at the end of 2011, and women
accounted for 28.6% [37]. Women have higher unemploy-
ment compared to men among PLWHA [9]. Ibrahim et al.
reported that the full-time employment rate of women was
lower than that of men among both Black African and
White PLWHA living in London (18.7% vs. 28.7% and
29.7% vs. 32.8%) [38]. Therefore, further research will be
needed to clarify the associations between variables in fe-
male PLWHA employed full-time based on a large sample.
FSS is consisted of affective support and confidence
support that would have profound effects on the psycho-
logical and social functions of recipients. Therefore, it is
no surprise that the current study revealed significantly
negative associations of FSS with depressive and anxiety
symptoms of PLWHA employed full-time. This finding
was consistent with previous studies in which PLWHA
of different countries with supportive social settings
were more likely to manifest well mental health [17-19].
The enhancement of effective functional social support sys-
tems becomes crucial in interventions for the preventionand treatment of depressive and anxiety symptoms targeted
at PLWHA employed full-time. FSS was also significantly
and positively associated with PC and its four components.
Previous studies have found that supportive settings could
improve the level of PC [27,39]. Individuals who perceive
high levels of social support would feel confident and
hopeful about their desired goals. Social support can help
recipients to get out of adversity, but also promote the de-
velopment of optimism and self-attribution about personal
success [40].
This is the first study to explore the associations of PC
and its components with depressive and anxiety symp-
toms among PLWHA employed full-time. The positive
effects of PC could help reduce depressive and anxiety
symptoms. In addition, the PC’s components have posi-
tive effects on desirable work attitudes and performance
[41,42], and they also have positive associations with
individual’s emotional functions. Self-efficacy has been
cited as an important positive psychological state in rela-
tion to depression and anxiety. Previous studies have re-
ported that nurses and advanced cancer patients who
score higher on measures of self-efficacy show fewer
symptoms of depression and anxiety [43,44]. Hope may
provide individuals a positive resource for combating
depression and anxiety while protecting against percep-
tions of vulnerability and unpredictability [24]. Cancer
survivors with higher levels of hope reported lower levels
of depression and anxiety [45,46]. Optimism represents a
positive attribution of success including positive emotions
and motivation. Optimistic people tend to believe that the
future holds positive opportunities with success. Opti-
mism is negatively associated with the levels of depression
and anxiety in nurses and cancer patients [43,45,47]. In
this study, self-efficacy, hope, and optimism were the
significantly pertinent factors of depressive symptoms,












Figure 1 Indirect pathways of functional social support with depressive and anxiety symptoms through psychological capital. PC,
psychological capital; FSS, functional social support. PC fully mediated the associations of FSS with depressive and anxiety symptoms. Control
variables (included, but not pictured) are age, gender, education, monthly income, cART treatment, and months since HIV-seropositive. **p < 0.01.
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http://www.biomedcentral.com/1471-244X/13/324factor of anxiety symptoms. Depressive and anxiety symp-
toms are frequently found coexisting with chronic diseases
such as cardiovascular disease, diabetes mellitus, and
HIV/AIDS. Although some researchers actually believe
they are not two separate disorders at all, there are some
symptomatic distinctions between depressive and anx-
iety symptoms. Depressive symptoms mainly include
sadness, hopelessness, worthless, anhedonia, and early-
morning awakening, whereas symptoms such as initial
insomnia, worry, fear, and avoidance point to anxiety
symptoms. These symptomatic distinctions prompt the
potential difference on pathogenic factors between de-












Figure 2 Indirect pathways of functional social support with depressi
components. FSS, functional social support. Significant mediating roles of
symptoms were revealed. In addition, self-efficacy significantly mediated th
(included, but not pictured) are age, gender, education, monthly income, cis the need to identify symptoms of alternative mental
health disorders that require different or alternative pre-
vention and treatment strategies [48]. Moreover, these
results also implied that PC and its components prob-
ably mediated the associations of FSS with depressive
and anxiety symptoms.
This study expanded existing knowledge by attempting
to catch a glimpse of the potential mediators that may ex-
plain the association between FSS and depressive and anx-
iety symptoms among PLWHA employed full-time. Those
PLWHA who perceive more FSS may be more likely to
develop higher levels of PC which in turn reduce their












ve and anxiety symptoms through psychological capital’s
hope and optimism on the association between FSS and depressive
e association between FSS and anxiety symptoms. Control variables
ART treatment, and months since HIV-seropositive. *p < 0.05, **p < 0.01.
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in the association between FSS and depressive symp-
toms, and only self-efficacy significantly mediated the
FSS-anxiety symptoms association.
Findings from this study have practical implication for
prevention and treatment of depressive and anxiety symp-
toms among PLWHA employed full-time because there
are multiple ways to develop the four components of PC
[49,50]. The investment in PC may yield substantially
positive returns beyond the traditional capital investment,
such as financial, human, and social capital [51]. Effective
strategies should be applied to improve the FSS and PC
levels of PLWHA employed full-time and further to re-
lieve psychological distress and ameliorate employment
status. Especially, self-efficacy, hope, and optimism should
be given more attention in PC investment. Moreover, the
participants who were being treated with cART reported
lower self-efficacy, resilience, optimism, and PC than those
untreated with cART in this study. In our opinion, one
possible reason for the finding is that there is a significant
difference in HIV/AIDS-related perceptions between the
two groups. In China, a CD4 cell count ≤ 350 cells/μL is
recommended as a criterion (regardless of WHO clinical
stage of HIV/AIDS) for medical eligibility for the initiation
of antiretroviral therapy among PLWHA. In addition,
patients (a CD4 cell count of 350–500 cells/μL and re-
gardless of WHO clinical stage of HIV/AIDS) who meet
certain conditions are also recommended to start anti-
retroviral treatment [52]. Accurate and reliable CD4 cell
count is an important indicator of the strength of the im-
mune system and HIV disease progression. Moreover, the
CD4 cell count can also be indicative of the success or fail-
ure of cART. Lower numbers of CD4 cells probably indi-
cate a weakening of the immune system, advancement in
the progression of HIV disease, and failure of cART. In
this study, we found that the level of CD4 cells of partici-
pants being treated with cART (Mean = 361.0, SD = 185.5)
was significantly lower than those untreated with cART
(Mean = 532.3, SD = 252.8; t = −6.81, p < 0.001). Thus, al-
though they were being treated with cART, negative
perception in the progression of HIV/AIDS or the effi-
cacy of cART may damage their psychological state,
possessing a lower level of PC compared with those un-
treated with cART. This finding suggests that more at-
tention should be given to those in cART in order to
improve their PC.
However, before conclusions can be drawn, several
limitations of the present study are acknowledged. First,
taking into account the type of employment, people who
are employed part-time have more social mobility than
those with full-time job. Moreover, there are significant
differences in working conditions (e.g., schedule, job de-
mands, wage, health insurance) of people employed part-
time and those with full-time job [53]. It’s obvious that thepsychosocial work environment of people employed part-
time is more complicate and variable than those with full-
time job, which may have some adverse effects on our
study conclusions. As a preliminary study, we restricted
the sample to those PLWHA who are employed full-time
in order to explore the possible positive effects of FSS, PC
and its components self-efficacy, hope, optimism, resili-
ence on depressive and anxiety symptoms to ameliorate
their employment status. In this study, we collected only
the information about the occupational types of subjects,
and had no measures related to the workplace, job per-
formance, or the work identity. The possible roles of these
variables on depressive and anxiety symptoms, or on the
associations of FSS and PC with depressive and anxiety
symptoms will be determined in our future research. Sec-
ond, a pre-established causal relation between two vari-
ables (X, Y) is essential to establish a mediation role (M).
In comparison, our study was a cross-sectional investiga-
tion that was unable to assess the causal relations among
study variables. These results need to be confirmed with a
prospective cohort study. In most instances, there are
equivalent models that fit equally as well as the provision-
ally accepted model when researchers aim to identify the
relations between study variables with a cross-sectional
data. However, we are convinced that the other alternative
models could be disregarded based on our solid theoret-
ical basis and powerful statistical tests. Third, the unique
use of self-report measures to detect the study variables
may have contributed to increase the correlations between
the measures. Negative affectivity that may act as a source
of common method bias (CMB) can substantively influ-
ence the relationship between stressors and psychophys-
ical strain [54,55]. Thus, the observed correlations of FSS
with depressive and anxiety symptoms could be partly ex-
plained in the light of negative affectivity. A multi-method
approach should been used in further studies [55]. More-
over, this study had a very small sample of 22 women. The
generalization of the study results may be limited by the
restricted sample. The associations between variables
among female PLWHA employed full-time need further
validation based on a large sample.
Conclusions
FSS and PC could be positive resources for reducing de-
pressive and anxiety symptoms among PLWHA employed
full-time. PC fully mediated the associations of FSS with
depressive and anxiety symptoms. Specifically, hope and
optimism mediated the association between FSS and de-
pressive symptoms, and self-efficacy mediated the FSS-
anxiety symptoms association. In addition to enhancing
the level of FSS, PC development could be included in
prevention and treatment strategies for depressive and
anxiety symptoms targeted at PLWHA employed full-time
in order to ameliorate their employment status.
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